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ABSTRACT
Objectives Determining private doctors’ (PD) knowledge and practice regarding tu-
berculosis (TB) control issues and exploring the availability of TB drugs in private
pharmacies (PP) in a low incidence setting in Argentina (Santa Fe).
Methods A questionnaire was applied to random sample of 87 PPs and 61 PDs,
proportionally assigned according to the local distribution of specialists and general
practitioners. Their knowledge and practice were explored regarding the symptoms,
diagnosis and case management of pulmonary TB, as defined and specified by
Argentinean TB management guidelines.
Results Although most PDs were aware of the main symptoms presented by TB, they
were unlikely to ask for a microscope examination for a person suffering persistent
cough. More than 30 % of PDs considered X-ray before “microscope examination of
stained sputa” for TB diagnosis. PDs had significantly lower levels of knowledge
regarding the symptoms and diagnostic procedures for TB compared to those who
combined public and private work. Most PDs (91,3 %) referred their TB patients to a
public facility for treatment. Accordingly, very few TB drug prescriptions were managed
in PPs.
Discussion Addressing mismanagement of TB patients in the private sector does not
appear to be a problem in Santa Fe in terms of treatment (although being considered
crucial for effective TB control) because most PDs are aware of the TB programme
which appears to be comprehensive and accessible. The private sector’s main aim
should be to improve its skills regarding TB diagnosis.
Key Words: Tuberculosis, health knowledge, attitude, practice, private sector, Argenti-
na (source: MeSH, NLM)
RESUMEN
Objetivos Determinar prácticas y conocimientos de los médicos privados (MP) acer-
ca del control de la tuberculosis (TB) y explorar la disponibilidad de drogas anti-TB en
farmacias privadas (FP) en un entorno de baja incidencia de TB de Argentina.
Métodos Se realizó una encuesta por cuestionario sobre una muestra aleatoria de 87
FP y 61 MP, asignados proporcionalmente según la distribución local de médicos
especialistas y generalistas. Se investigaron conocimientos y prácticas en relación a
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síntomas, diagnóstico y manejo de casos de TB, según lo especifican las normas.
Resultados Aunque la mayoría de los médicos conocían los principales síntomas,
era poco probable que solicitaran exámenes microscópicos de esputo (EME) en
pacientes con tos persistente. Más del 30 % de los MP priorizaron la radiografía de
tórax por encima del EME para el diagnóstico de TB. Los médicos que sólo trabaja-
ban en el sector privado tuvieron niveles significativamente más bajos de conoci-
mientos que los que trabajaban tanto en el sector público como privado. La mayoría
de los MP (91,3 %) referían sus pacientes para tratamiento a un servicio público.
Concordantemente, el número de recetas de medicamentos anti-TB manejados por
las FP era muy pequeño.
Discusión Si bien se considera que, la búsqueda de una solución para el manejo
inadecuado de casos en el sector privado es crucial para un control efectivo de la TB,
en Santa Fe, éste no parece ser un problema importante, ya que la mayoría de los MP
conocen el Programa de Control, que aparece como accesible. El principal objetivo
del sector privado debería ser mejorar sus habilidades para el diagnóstico.
Palabras Clave: Tuberculosis, conocimientos, actitudes y práctica en salud, sector
privado, Argentina (fuente: DeCS, BIREME)
nose and treat TB has been shown in many studies (2-6).
Argentina is considered to be a country having a medium level TB notification rate.
The National TB Programme (NTP) promotes free TB diagnosis and supervised
treatment. In addition to the NTP, each of the country’s 24 jurisdictions has its own
Provincial TB Programme which is responsible for implementing health policies,
these being mainly delivered through a structured network of government units.
Health-care is also delivered by social health insurance which is mandatory for the
salaried labor force and the private sector. Social insurance health-care is mainly
delivered by private providers which are contracted to attend the insured population.
Methods commonly used for documenting the private sector’s role in TB control
consist of semi-structured interviews of private doctors (PDs) and drug-retailers.
Most of these studies have been performed in high TB prevalence countries (7-
10). Zerbini (11) has shown that in Argentina patients first consulting a private
doctor had longer delays in TB diagnosis than those who attended a public setting.
Private-public mix (PPM) is a strategy which is strongly recommended by the
WHO to reinforce TB control. TB programme-private sector interaction studies
will help create an evidence base for achieving an effective PPM and in devising
more effective strategies and guidelines. To the best of our knowledge, apart from
Bolivia, private sector knowledge and practice in the region has not been
documented to date.
he success of the DOTS (Direct Observed Treatment – short course)
strategy (1) depends on a particular health-care system’s ability to identify
and follow-up tuberculosis (TB) suspects. Health systems’ inability to diag-T
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Our objective was to determine PD knowledge and practices in Santa Fe city,
Argentina, regarding the symptoms, diagnosis and case management of pulmonary




Santa Fe city, having a TB incidence rate of about 14/100 000 population in 2006
(12), is the capital of Santa Fe province, the third largest jurisdiction in Argentina,
taking the number of inhabitants into account. In Santa Fe province, 62 % of the
hospitals are in private hands (12); percentage health expenditure from private
sources has been around 50 % (14). Contrary to the public sector, private services
are heterogeneous. Although non-specific measures have been designed within
the NTP to target TB cases already identified by the private sector, there is no
formal participation of PDs in TB control.
Survey of PDs
A cross-sectional study was conducted in 2007 on PDs working in Santa Fe city.
The PDs were randomly selected from three strata of physicians: GPs, infectious
disease specialists and pulmonologists, registered by the medical societies. Sample
size was calculated by using 50 % as an estimated frequency for the variables
which would be analysed, since this percentage allows the largest possible sample
size to be calculated for a determined level of confidence (15). The least reliable
sample size was 71, considering that the number of doctors registered in the
three medical societies was 134, using 95 % confidence interval (CI), 10 % error
and 25 % non-responding rate. The sample size resulted in 58 GPs, 3 infectious
disease specialists and 10 pulmonologists, taking into account the doctors’
proportional distribution according to specialty. PDs working for the TB
programme, doctors who had no private work and those who had participated in
the pre-test were all excluded. Information from 61 PDs was analysed (48 GPs,
3 infectious disease specialists and 10 pulmonologists).
An appointment was made with each doctor. Verbal informed consent was obtained
and anonymity was assured. The following were investigated: whether they had
ever seen TB suspects in their practice, how they diagnosed pTB, whether they
referred the patients or treated them themselves and how they possibly treated
pTB. Answers to questions about pTB symptom knowledge were regarded as
being correct if 3 of the 9 major TB symptoms mentioned in NTP guidelines
were identified. Knowledge of diagnostic procedures was regarded as being
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correct if microscopy was ranked higher than X-ray and other laboratory tests.
The smear-positive pTB regime was regarded as being correct if it followed
NTP guidelines. Subjects were also asked about supervising drug taking, tracing
patients who missed appointments and contact tracing. Data regarding doctors’
age, qualification, time spent in practice and whether they additionally worked in
a public facility was also collected.
Survey of PPs
A random sample of 99 of the 600 officially registered pharmacies in Santa Fe
city was taken; 50 % was considered as an estimated frequency for the varia-
bles which would be analysed when calculating sample size (using 95 % CI, 10
% error and 20 % non-responding rate). Contacts were made with the local
branch of the Pharmacists’ College before beginning the study to discuss the
investigation’s objectives. The questionnaire which was sent to the PPs by post
had sections concerning general information (age, tine spent in practice), availability
of drugs, number and type of prescriptions received during the last 12 months,
sales of rifampicin (R) for uses other than TB and advice given by vendors when
receiving an anti-TB drug prescription. 87 responses were obtained from the 99
questionnaires sent out.
Statistical analysis
Epi Info (version 6.04) was used for statistical analysis. The Kruskal-Wallis test
was used for comparing groups of continuous variables. Potential factors for
suboptimal knowledge of symptoms, diagnosis and treatment were analysed and
OR indicated (95 %CI); data regarding PDs’ age was stratified as <40, 40-49
and 50, whereas experience was analysed as 10, 11-19 and 19. Logistical
regression was used for controlling the effect of modification and confounding.
RESULTS
PPs
Of the 87 pharmacies that participated, 65 (74,7 %) had at least one anti-TB drug
in stock and 50 (77 %) of them only had R; all the remaining pharmacies had
isoniazid (H) but only two carried ethambutol (E) and pyrazinamide (Z). However,
83 of the PPs indicated that they could get all the drugs from the wholesalers in
a very short time.
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Five of the PPs (5,7 %) reported having received at least one prescription
containing H, E or Z during the last year; overall, 6 prescriptions had been received
by the 87 PPs, 0.1 on average per year.
Only 15 PPs (17,2 %) were aware of the NTP; 12 of those who replied in the
affirmative expressed their knowledge concerning NTP norms. Nevertheless,
when the pharmacists were asked about their attitude when receiving an anti-
TB prescription, none of them referred patients to a public service. NTP
awareness or of the norms was not associated with the pharmacists’ ages or
their duration in practice (Kruskal Wallis, p>0,05).
Fifty-six PPs (64,4 %) said that they remembered having received prescriptions
containing only R during the last year. When they were asked, about the most
frequent diagnosis indicated in the prescriptions, 21 PPs answered that they did
not remember; the remaining 35 said that the most common indications were
respiratory diseases (12 PPs), treating methicillin-resistant Staphylococcus aureus
infections (12 PPs), prophylactic therapy against Neisseria meningitidis (8 PPs)
and brucellosis (3 PPs).
PDs
Table 1 gives the background characteristics for the 61 doctors who were
interviewed. The answers given to the questions are described below.
Table 1. Private doctors who participated in the study
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Investigation advice for pTB suspected (TBS) patients
Fifty (82,0 %) of the 61 PDs referred to a combination of at least 3 of the 9
main symptoms mentioned in the NTP guidelines. The majority of PDs were
aware that  cough was the main symptom of  TB but  fewer (30 % or  less)
knew that blood in sputum, night sweats, asthenia, dyspnoea and chest pain
could also be associated with TB (Table 2).
Table 2. Knowledge and practice in diagnosing tuberculosis (TB),
follow-up and treatment completion among private doctors
a Only 46 doctors were considered who answered that they had diagnosed TB cases in their private practice; b
Amongst the 46 doctors having diagnosed TB cases, only those doctors who treated them on their own and those
who (although referring the patient to a public facility) monitored their patients´ treatment monthly in their private
facility were asked about the methods they used for treatment monitoring and cure criteria.
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Although the vast majority of PDs (88.6 %) considered that TB should be
suspected if cough lasts 2-4 weeks, most of them (54.9 %) said that they did not
systematically evaluate people having persistent cough by microscope examination
of sputa in their practice. Furthermore, when we asked them to rank the different
diagnostic tests for TB, only 42 doctors (68.9 %) put the “ microscope examination
of sputa” before any other test.
Treatment regime used by PDs for smear-positive pTB patients
Seven (11,5 %) of the 61 PDs who had never treated patients on their own did
not specify the regime used; the remaining 54 indicated 16 combinations of two
or more of the five first-line drugs, namely streptomycin (S), H, R, E and Z
prescribed for different periods of time. Only 24 (44,4 %) PDs indicated the
NTP-recommended chemotherapy regime and duration. Although drugs were
prescribed by another 12 PDs for the correct period of time, the regime was not
in accordance with the guidelines. Another 11 (20,4 %) prescribed drugs for
longer periods than necessary, whereas 7 (13,0 %) indicated drugs for shorter
periods than required. Direct observation of medicine taking was mentioned by
only 36 PDs (66,7 %).
Factors for suboptimal knowledge of symptoms, diagnosis and treatment
Suboptimal knowledge of pTB symptoms and treatment was more common amongst
doctors working exclusively in the private sector (9.9 OR: 1.8-72.3 95 % CI for
symptoms and 3.9 OR: 1.1-19.3 95 %CI for treatment) than for those working in
both public and private sectors. Time spent in practice and sector of work were
independently associated with suboptimal knowledge of diagnosis in simple analysis.
However, after allowing for confounders, sector of work was the only variable
associating knowledge of diagnosis with a more common suboptimal knowledge
amongst those PDs working in the private sector than amongst those working in
both public and private facilities (Table 3).
Treatment/referral of tuberculosis patients
Only 4 (8,7 %) of the 46 PDs who said that they had ever diagnosed TB patients
preferred to treat patients on their own, whereas 42 referred their patients to a
public facility; 25 (59,5 %) of these 42 PDs, besides referring the patients, preferred
to attend them monthly in their private facilities for monitoring treatment progress.
Treatment monitoring, outcome and patient compliance in private practice
Questions about methods used for treatment monitoring and completion were
only asked of those PDs who treated on their own (4 PDs) and those who,
although referring patients to a public facility, monitored their patients’ treatment
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in their private facilities (25 PDs). Out of these 29 doctors, only 10 (34,5 %) and
15 (51,7 %) PDs would advise in sputum, with/without other tests, for treatment
monitoring and as criterion for stopping treatment, respectively (Table 2).
Table 3. Risk factors for suboptimal knowledge in symptoms, diagnosis
and case-management of tuberculosis (TB)
 a Suboptimal knowledge of symptoms was defined as not identifying 3 of 9 main symptoms of pulmonary TB
or considering that cough should persist for more than 4 weeks before a diagnosis of TB could be considered;
b Suboptimal knowledge of diagnostic procedures was defined as ranking sputum smear lower than X-ray and
other laboratory examinations; c Suboptimal knowledge of treatment for smear positive pulmonary TB was
defined as not following the National TB Programme Guidelines in terms of regime of treatment and direct
observation of medicine taking; d CI: Confidence interval.
Regarding patient compliance, only 8 (27,6 %) PDs reported that all of their
TB patients had completed treatment. Four (13,8 %) PDs admitted that some of
their patients had not completed treatment, whereas the rest (17 PDs, 58,6 %)
answered that they were not sure about treatment completion. When they were
asked about the mechanisms for tracing defaulters, 14 said that they telephoned
patients or the TB programme and the other 15 said that they did not have any
mechanism for tracing the defaulters.
When PDs were asked for their perceptions of the most common cause of
patient’s treatment default, 23 PDs considered that, “patients did not realize the
importance of regular treatment,” 13 that “patients got better very soon and did
not feel the need to continue so long a treatment,” 11 said that digestive problems
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were the main cause, 11 put the responsibility on other social reasons (poverty,
ignorance, being illiterate), whereas only three mentioned “poor service quality”
as being the main cause.
DISCUSSION
The percentage of PPs selling TB drugs is a less-than-perfect proxy for the
quantity of drugs sold because a small number of PPs could still account for
relatively large quantities of the drugs sold in the market. Only 6 % of the PPs in
our study had been receiving anti-TB prescriptions during the last 12 months.
However, compared to studies in Asia (10) or Bolivia (16), in which such
percentages  rose  to  60  % and  25  %,  respectively,  this  still  suggests  a  much
smaller TB drug market. Quantifying the number of TB drug prescriptions during
a period of time, through interviews with pharmacists, is prone to recall bias if no
records are kept, as is usually the case. An average 0.1 prescriptions/year was
estimated in our sample of 87 PPs, a small figure to remember precisely out of all
prescriptions filled during a year. However, comparison with studies in Vietnam
and India (in which the figures rose to 1.3 (10) and 9.3 (8) prescriptions/month on
average) indicates the little importance of the TB drug market. On the other
hand, because R is prescribed for uses other than anti-TB treatment, the availability
of H, E or Z might reflect the quantity of TB treatments taken outside the
programme. Only 2 out of 87 PPs (2 %) had a full course of treatment in stock.
Nevertheless, 95 % of PPs indicated that they could get all TB-drugs from the
wholesalers in a short time, thus demonstrating that even if the TB-drug market
is not currently of importance, the ease of gaining access to them constitutes a
threat for the NTP. Furthermore, R should be reserved for TB to limit the risk of
developing resistance. In Saudi Arabia, where R is widely prescribed for non-TB
uses, R resistance has been rising and contrasts with the low resistance to E and
H which cannot, by law, be dispensed in PPs (17). The fact that no other TB
drug was available in most PPs in our sample suggests that R is being mainly sold
for non-TB use, thereby constituting a problem which needs to be tackled with
prescribers.
Our  results  showed  that  although  most  PDs  were  aware  of  the  main  TB
symptoms, they were unlikely to ask for a sputum examination for a person
having persistent cough. A possible explanation for such low suspicion could be
that TB is hardly encountered in private practice as Santa Fe is already a low-
medium incidence region which would mean that PDs consider other, more
common, respiratory conditions, instead of TB. The percentage of TB cases
detected in a population amongst TBS depends on both TB prevalence and case-
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finding activity intensity. People attending public centres in Argentina, which are
free of charge, tend to be poorer than those attended in private facilities. It is thus
expected that TB would be more frequent among those attending the public
facilities than among people who consult the private sector; consequently, if case-
finding intensity was similar, the percentage of TB cases detected among TBS
would be higher in public facilities than in private ones. Nevertheless, it was
found that the figures from private and public facilities were similar when using
our public laboratory’s data register (to which all public and most bigger private
laboratories in Santa Fe refer samples) to calculate the number of TBS which
were evaluated to find a TB case during the last two years, which would be in
accordance with our previous suggestion about poor suspicion amongst PDs.
Furthermore, in accordance with other studies (18-20), we have found that
exclusively PDs have significantly lower levels of knowledge of symptoms and
diagnosis compared to those who combined public and private work. One possible
explanation for this difference is that public doctors would attend TB training
courses (conducted by the TB programme) more frequently than doctors only
working in the private sector. A recent controlled trial showed that educational
interventions aimed at promoting TB screening were effective in increasing TB
detection (21). Furthermore, less than 50 % of PDs who had diagnosed TB
reported having studied their contacts, thereby complicating the identification of
recently infected cases, or even the source of infection.
More than 30 % of PDs considered X-ray before  “microscope examination
of sputa” for TB diagnosis. Although 86.9 % of PDs declared that they also used
microscope examination for a suspected pTB patient besides asking for X-ray;
such overconfidence in X-ray may have bad implications for the NTP. Other
studies (22-24) have also found that PDs did not consider microscopy crucial.
Reliance on radiography for TB will result in both over-diagnosis and missed
diagnoses of TB and other diseases (25).
In accordance with other studies (7,22,23,26,27), private sector treatment
regimes were rarely in line with NTP standards. About a quarter of the PDs
indicated regimes using more drugs or for longer periods than necessary, which
can lead to increasing side-effects and adversely affects patient compliance.
Furthermore, most PDs stated that they did not know whether their patients had
completed treatment, putting the blame for default almost entirely on the patients
themselves.
Our results also showed that sputum examination is being grossly under-used for
treatment monitoring and completion. This is in complete contrast to NTP guidelines.
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Radiographic assessment, although commonly used, has been shown to be
unreliable for evaluating treatment (28).
Fortunately, the study also revealed that almost all PDs (91.3 %) who had
ever diagnosed TB, referred patients to a public facility for treatment. This was
in accordance with that found in the PP survey where very few TB prescriptions
were managed. Hence, addressing TB patient mismanagement in the private
sector in terms of treatment does not appear to be a problem in Santa Fe although
it is considered crucial for effective TB control in any setting, especially because
most PDs are aware of the TB programme, showing high confidence in public
facilities for TB management.
Direct questioning about practice, as a substitute for other practice
measurement methods, may have led to overestimating practice correctness.
Moreover, it is likely that the non-respondents in our study had less correct
knowledge and practice. There was not enough background information on the
non-participants to indicate bias. Both of the above-mentioned biases would tend
to show better conformity with the guidelines than reality. However, this would
not change the study findings which indicated that PDs’ reported compliance
with the NTP is generally low.
Reinforcing knowledge is the traditional solution and is indeed one of the
basic requirements which should be addressed. More cooperation is thus advisable
between the NTP and postgraduate TB training course deliverers. Our findings
have thus suggested that the private health sector’s main aim in Santa Fe should
be to improve skills regarding TB diagnosis, where the TB control programme is
already comprehensive and accessible; this would reduce diagnosis and treatment
delays (11)
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